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Multi-objective and Multi-district Transmission Planning Based on NSGA-II and Cooperative
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ABSTRACT: Fast non-dominated sorting genetic algorithm
(NSGA-II), a new multi-objective genetic agorithm, is applied
to transmission planning for the first time. Simulation results
illustrate that NSGA-I1 has better convergence and flexibility
and provides an effective tool for measure the performance of
different objective functions. For large scale and multi-area
transmission systems planning, the cooperative co-evolutionary
algorithm combined with NSGA-II is adopted to overcome
some disadvantages of GA such as premature convergence.
Sub-system which is optimized by NSGA-II coevolves with
other sub-systems. A practica system planning shows it can
give satisfy results for such problems.
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Fig. 1 Local chart of crowding distance
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Tab.1 The optimal solutions of the 6-node system

TS BT Wi fim 5t
S 2-5(1);2-6(4);3-5(2);

AL S B AL S 36(1):4-6(3) 2162.74 2913.14 5075.78

NSGA-II 5% 2-6(4);3-5(2);

I PR 3-6(1):4-6(3) 1958.93 3079.53 5038.46

3 ETFHhEIHLFINSGA-IBEESHTE
W £ %1 B 1% 1 ST
3.1 WMREIHLEX

b [ 33044 B O (COA) 70 4 Be i Ak 0 (1 3

fift B 51 NAEAS R %5 (ecosystem) (S, Ke A5 Sk 11
[ LA A AR LA T R S R AL i A R 4 B
AR GUIEARIE B ) ISR AR ) H K. PR 3EAL
WA A WA A B E I T IR
XTI IO o 5 ILIRAR SR R I S
HFER A FPREREA T S R AL A 1 P R e A
IRATAE RN AL 2B, DR 20 22 APl
FEPAEAT WAL AT o AT 0K B[R] 2t A i A0
NSGA-I HIEARES 5 IF T 22 DO i R
XA
3.2 ETWHREIFLE % B M 8t

e RG], W R HEA SN
R R & S PR IHESE, LA i e A T
EEp A1y s K A o R LT TP D e s LT ]
SRAR LR TEAT P LIS BIHEAR [ ER A 0 H 1. AE
PEAG 7B rP ARG N AN, FRZ MA
OB TR AR AR B RS )
R SERE AR, MR 5 R I R LV A A
(I A o AR R A AT I 1R S S kAT
FLR B, S BIPUA REf

Wi 3
5 WREHKEEZESR
Fig.5 Framework of CCA

PR AL R T, O 7% 18 22 DX (SO ) Bk
X 6 i P PRI T S MR I o 5 AT R 2% HE SRy
SRR R 3 i — R B R, AN R B
2 A1 X IR R L 5 56, PR R 5
7 18 2 DX Sl R I (R B A A o AN SCR T A5 925
FLrp &3 DX R R ] NSGA-IT SEEBE T LA .

HAEB BT

(D gt 5 [FE 2.1 Wik I, Bk
BEERAG o XF V2% DT 0 T F A B ) Ao
HE, XTI ASA(Z ) b, K e 1 A
AP Y AR PR IS TN e B4 D © AT et
KEFF

(2) NPT TR X 9 A
PRIE N REARLIN , DR L& X3 o mpads HE PR AR A

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



http://www.fineprint.com.cn

4512 111 TS

BT AR RO AL S -1 b R R T 22 F AR 22 DS k) A 15

PR TN I 24 ok E A5 e KRB R, 1K 2%
A3k 9 H NSGA-IH 572 RI I 26 4% 2% FH vk 5
SR B DX N N2 1% 1 % FH o JHL3E N B R U,
1% WA G0 W R ) AR RIS, H AR R EmT
DU 2 b 75 22 AN A], I3RS 1.1 715
33 BN

AT AW EI LRI NSGA- 1 FH 4545 506 H
W RLRI P a4 T PR 2k, o R A8 AL ) 52 2
AT TR, ARSI 71 AT AL 100 4
JiB~ 162 Z5Ap 2k, MR 2% 4 M R i L Y
I3 2 AN Xk, Y A 1~37 Ril4r 2 X 4 1, 1 s 3871
R B3R 20 W T R G ist L Rk g5 St
T, 2 AN Hbr sk 200 (.

1E &K R 4% min= f,+ f, 3
IREAN DX IRIMRER . WIS B bl RE P BT VHE
g R W 2, sl Sk g sl
100, HEAARECH 500, Pp RIS DR S e (A
B354 50, S0 X EEAREEE A 4, thIF AR
Bl 125, R 2 nJ LR [A)H s A SRR L,
Pp IR AL R NSGA-1 &5 & IS E T A3 45 AR D> 2k
PEEC RIS, b T RS N-1 R 1 3 £ Ay
i, g Ry A,

R2 THRRFERXNER
Tab.2 Theoptimal solutions of the 71-node system

ik WINEME f/ )it Rt B+ GIE i
R A B 136 3646.18  1326.96 4973.14
NSGA-II 139 3699.19 959.15 4658.34
WAL
) 125202  4607.
NSGA-II 45 4 B3 129 3355.56 52.0 607.58

4 Z5iE

AT 2 HARANZ DXl ) R EA T T A
H R NSGA-II Sk T2 H bR i k), Jf
FEH TR PRI RT NSGA-I AR 45 A kAT 22 X
RIS 2 ANEGIEAT T 04, P 4 R
IR 13X 2 PR A A5 B, 2R H NSGA-
I SRR 2 H b i ORI A B A SR 0 A8 I 55t 5
B F]HEAG AT NSGA-H AR 45 G A S AE AR X
3k L PRI PR T ARG A AR T . TR
L R GERE Rd K Ay T s E R, 14T
FEL I KR B 5 5% LR IR TR R s ok %, iy 3t
AT HL T i R R A, R A AR
IEAERUR IR E, A{E NSGA-II A] LU — Mg
[DEZRES RS

5 2% 30k

[1] Srinivas N, Kayanmoy Deb. Multi-objective optimization using
nondominated sorting in genetic agorithms[J] . Evolutionary
Computation. 1994, 2(3): 221-248.

[2] Zilzler E, Thiele L. Multi-objective optimization usng evolutionary
algorithm for multi-objective optimization[C]. Proceedings of the
1999 Congress on Evolutionary Computation. Piscatway: New
Jersey: |EEE Service Center. 1999, 98-105.

[31 BRsH, EBN, MWL, 5. PhRBLSE LI T RGN
NHARSE. BHRG AL, 2003, 27(23): 94-100.

Chen Haoyong, Wang Xifan, Bie Chaohong, et a. Cooperative
coevolutionary approaches and their potential applications in power
sysemgJ]. Automation of Electric Power Systems, 2003, 27(23):
94-100(in Chinese).

[4 FHL. BHRGHMEIERM]. bt R E BT AREE, 1994,

[5] Goldberg D E. A comparative analysis of selection schemes used in
genetic dgorithmgC]. In: Foundations of Genetic Algorithms. San
Mateo, CA: Morgan Kaufmann, 1991:69~93.

[6] Hisashi Tamaki, HajimeKita, Shigenobu Kobayashi. Muti-objective
opitimation by genetic algorithms:  areview. in toshio fukuda and
takeshi furuhashi[C]. Proceedings of the 1996 International Conference
on Evolutionary Computation(ICEC’ 96). |IEEE Nagoya, Japan:
1996. 517-522.

[71 Kalyanmoy Deb, Mutiobjective optimization using evolutionary
algorithmgM]. Chichester, U. K: Wiley, 2001.

[8] Kalyanmoy Deb, Amrit Pratap, Sameer Agarwal, et al. A fast and elitist
multiobjective genetic algorithm: NSGA-II. |EEE Transactions on
Evolutionary Computation[J]. 2002, 6(2): 182-197.

(91 #, Ese, WER. 212 HERu L EERIE A K S A S

JRAACBE . B KR 2002, 25(4): 16-20.

Yang ging, Wang liang, Ye dingyou. Optimization design for cost of

solid rocket motor based on  multiobjective  genetic

algorithm[J]. Journal of Solid Rocket Technology, 2002, 25(4):

16-20(in Chinese).

e, EYN, Wi, 55 LT U REER I RE TR

fh. EEHLTREAIRI). 2004, 24 (9): 124-129.

Wang Jianxue, Wang Xifan, Chen Haoyong, et al. Rective power

optimization based on cooperative coevolutionary approach

[J]. Proceedingsof the CSEE, 2004, 24(9): 124-129(in Chinese).

[11] Ceciliano J L, Nieva R. Transmisson network planning using
evolutionary — programming[J] . Proceedings of Evolutionary
Computation, 1999, (3): 1796-1803.

[12] Gallego R A, Monticelli A, Romero R. Transmisson sysem
expansion planning by an extended genetic dgorithm[J]. IEE Proc. -
Gener. Transm. Digtrib. 1998, 145(3): 329-335.

[10

Yeks HER: 2006-03-02.

EHEN:

TAHMA6L—), 2, HF, WLAETI, FEMFAT RGN
AR 2 By W37 T7 I ST, - xiuliw@meail xjtu.edu.cn;

FWEQA979), L, Wit iR RGN IR

WRiE 55 (1975—), 55, ml#dR, BRI RGN X))
3577 1 BT

THA936—), T, H, WA T, EEMAFHATRGI
AR 2 vy T 32 77 TR 95

# 2k(1982—), 5, Wi, A RGACRITT AT .

(FRfEHRIE R0

PDF S i “pdfFactory Pro™ i RAG]&E www. fineprint.com.cn



mailto:xiuliw@mail.xjtu.edu.cn
http://www.fineprint.com.cn

